Stabilization and encapsulation of recombinant human erythropoietin into PLGA microspheres using human serum albumin as a stabilizer.
The aim of this study was to prepare recombinant human erythropoietin (rhEPO) loaded poly(lactic-co-glycolic acid) (PLGA) microspheres using human serum albumin (HSA) as a stabilizer. Prior to encapsulation, the rhEPO-HSA mixture microparticles were fabricated using a modified freezing-induced phase separation method. The microparticles were subsequently encapsulated into PLGA microspheres. Process optimization revealed that the polymer concentration in the organic phase and the sodium chloride (NaCl) concentration in the outer water phase of the s/o/w emulsion played critical roles in determining the properties of the resultant microspheres. An in vitro release test showed that rhEPO was released from PLGA microspheres in a sustained manner up to 30 days. A single injection of rhEPO-loaded PLGA microspheres in Sprague-Dawley rats resulted in elevated hemoglobin and red blood cell concentrations for about 33 days. The stability of the rhEPO within the PLGA microspheres was systematically investigated by size-exclusion high-performance liquid chromatography (SEC-HPLC), SDS-PAGE, western blot and in vivo biological activity assay. The stability of rhEPO released from rhEPO-loaded microspheres was also examined by western blot. The results suggested that the integrity of rhEPO was successfully protected during the encapsulation process and the release period from polymeric matrices.